Abstract--Positron emission tomography was used to examine the cerebral networks underlying number comparison and multiplication in eight normal volunteers. Cerebral blood flow was measured within anatomical regions of interest defined in each subject using magnetic resonance imaging. Three conditions were used: rest with eyes closed, mental multiplication of pairs of arabic digits and large,smaller comparison of the same pairs. Both multiplication and comparison activated the left and right lateral occipital cortices, the left precentral gyrus, and the supplementary motor area. Beyond these common activations, multiplication activated also the left and right inferior parietal gyri, the left fusiform and lingual gyri, and the right cuneus. Relative to comparison, multiplication also yielded superior activity in the left lenticular nucleus and in Brodmann's area 8, and induced a hemispheric asymmetry in the activation of the precentral and inferior frontal gyri. Conversely, relative to multiplication, comparison yielded superior activity in the right superior temporal gyrus, the left and right middle temporal gyri, the right superior frontal gyrus, and the right inferior frontal gyrus. These results underline the role of bilateral inferior parietal regions in number processing and suggest that multiplication and comparison may rest on partially distinct networks.
Introduction
In the last decade, considerable progress has been made towards understanding the mental architectures for number processing. Cognitive neuropsychological studies of brain-lesioned patients with arithmetical deficits have been instrumental in developing models of number comprehension and production, and of the operations involved in mental calculation [5, 9, 15, 40, 41] . Most studies, however, have focused almost exclusively on the functional organization of mental arithmetic rather than on its anatomical substrate. Hence, although detailed functional models of number processing are now available, our knowledge of the cerebral bases of mental arithmetic remains weak.
A few studies have used brain-imaging techniques in Roland and Friberg [46] , using the '33Xe technique, observed activations in the left and right angular gyri and prefrontal cortex during performance of a continuous subtraction task which involved repeatedly subtracting three from some initial number (e.g. 50, 47, 44, 41, etc.) . Appolonio et al. [2] , using a similar task with fMRI, also reported inferior parietal and lateral frontal activations.
None of these studies, however, have attempted to determine the specific contributions of different brain areas to number processing. From a cognitive viewpoint, the continuous subtraction task probably involves many different processes such as arithmetic fact retrieval, carrying, or verbal working memory, and it is unclear which of these processes are responsible for the observed bilateral
